Introduction
Several studies have shown that the levels of testicular lipids change after treatments that impair spermatogenesis (Davis & Coniglio, 1967; Fleeger et al, 1968a, b) . One such condition is cryptorchidism, which is generally thought to produce its degenerative effect by elevation of testicu¬ lar temperature (VanDemark et al, 1970; Blackshaw, 1977) . However, the mechanisms by which temperature damages testicular function remain obscure.
Experimental cryptorchidism can be induced in newborn rats by preventing testicular descent . In this model, called primary experimental cryptorchidism, the earliest mor¬ phological change in the abdominal testes is an increased concentration of lipid droplets in the cytoplasm of Sertoli cells. This is noted at 16 days of age, the first time at which a temperature difference between the descending testis and the abdomen can be measured. At this age, no struc¬ tural differences between germinal cells in the abdominal and scrotal testes are observed (Bergh, 1983) . At 20 days the lipid accumulation in Sertoli cells is more pronounced, and degenerating germinal cells are noted (Bergh, 1983) . With time, these differences become more pronounced, and the degeneration of the abdominal testes results in a difference in testicular weight, and decreased Leydig cell testosterone secretion (Bergh & Damber, 1978; Bergh, 1983) .
When cryptorchidism is induced in adult rats (secondary experimental cryptorchidism), an increased lipid concentration in the abdominal testes has been demonstrated by histochemical tech¬ niques (McEnery & Nelson, 1953) . Direct determinations have shown that the cholesteryl ester concentration is increased (Johnson et al, 1971) . By analogy, the lipid accumulation in primary experimental cryptorchidism may also be due, at least in part, to cholesteryl esters. Cholesteryl esters serve as a storage form of cholesterol, which can be drawn upon for steroid hormone biosyn¬ thesis (Bartke et al, 1973; Moyle et al, 1973; Saksena et al, 1974) . Cholesteryl ester hydrolase (EC 3.1.1.13) is therefore a potential regulator of steroidogenesis (Rommerts et al, 1980) and of lipid composition in the testes. There have been reports that the activity of this enzyme is decreased in secondary cryptorchidism, and, moreover, that this enzyme is directly inactivated at abdominal temperatures (Durham & Grogan, 1982) . The aim of this study was to develop a simple and reliable assay for cholesteryl ester hydrolase activity in the testes, and to follow the activity in prepubertal unilaterally cryptorchid rats.
Materials and Methods
Animal and tissue preparations Experimental cryptorchidism. The lower part of the gubernaculum testis was cut unilaterally in newborn SpragueDawley rats to prevent subsequent testicular descent and scrotal development, which normally start within 1 week of birth and are completed at about 35 days of age . The operated rats were raised together with their mothers, and artificial daylight was provided for 12 h per day. The animals were used in experiments when 16, 20 or 30 days or 3 months old. Experimental unilateral cryptorchidism was also induced in 3-month-old rats by suturing one testis to the dorsolateral wall, as previously described The enzyme activity showed a rather broad pH optimum centered around pH (Fig. la) . The reaction rate increased with the substrate concentration and plateaued at about 27 µ -cholesteryl oleate (Fig. lb) . Larger amounts of substrate did not inhibit the reaction. The data in Fig. 1(b The testicular weight also changed as a function of time (Table 3) . At 16 days the weight of the abdominal testes was slightly higher (see also Bergh et al, 1987) , whereas at 20 days, or later, it was lower than for the scrotal testes. These differences in weight compound the differences in enzyme activity per g tissue (Fig. 4a) , and differences in total organ activity were even more pronounced (Fig. 4b) . •Significantly different from scrotal testis (P < 005). 
Discussion
The most obvious function for a testicular cholesteryl ester hydrolase would be to mobilize cholesterol from deposits in lipid droplets for steroid hormone biosynthesis. Hormone-sensitive hydrolases with this function are present in the adrenals and the ovaries (Mori & Christensen, 1980; Cook et al, 1981 Cook et al, , 1983 , and preliminary studies suggest that testicular cholesteryl ester hydrolases share several properties with those enzymes (A. M. Hoffmann & G. Fredriksson, unpublished).
Previous studies have shown that Leydig cells and Sertoli cells have cholesteryl ester hydrolase activity (Durham & Grogan, 1982) , and in the present study we observe a marked increase in enzyme activity during sexual maturation, possibly due to gonadotrophin stimulation since both LH and FSH may stimulate this enzyme activity (Durham & Grogan, 1984) . In this study the measured activity could have been in Leydig and Sertoli cells. Treatment with EDS resulted in loss of less than 10% of the total activity in scrotal testes. It is therefore likely that most of the activity measured in normal testis represents Sertoli cells. This is in accord with the fact that Leydig cells in normal testes constitute only 2-4% of the total testicular mass (Bergh & Damber, 1978; Mori & Christensen, 1980) , and large changes in Leydig cells are therefore needed to affect the total cholesteryl ester hydrolase activity.
Since the function of Sertoli cells but not that of Leydig cells is influenced during the earliest phase of experimental cryptorchidism (Bergh & Damber, 1978; Bergh, 1983) (Lee & Fritz, 1972; Nakamura & Hall, 1978; Hall et al, 1985) . Other investigators suggest that the primary target cell is the Sertoli cell, since Sertoli cell pro¬ tein secretion in vivo and in vitro is inhibited by abdominal temperatures (Hagenäs et al, 1978; Rommerts et al, 1980; Steinberger, 1981) . One early change that can be observed in cryptorchid testes is accumulation of lipid droplets in the cytoplasm of Sertoli cells, when experimental cryptorchidism is induced in immature or in adult rats (Bergh, 1981 (Bergh, , 1983 . This lipid accumulation is probably caused by a direct effect of cryptorchidism on Sertoli cell function since lipid accumulation is also noted early in experimentally cryptorchid testes that do not contain germ cells, e.g. because of irradiation in utero (Bergh, 1981) . Durham & Grogan (1982) reported that Sertoli cells contain a cholesteryl ester hydrolase which is unstable at abdominal temperatures, and that the activity is decreased in the abdominal testes in secondary cryptorchidism. The present observation of a highly reduced hydrolase activity in exper¬ imentally cryptorchid testes is in agreement with their results, and with our observation of an increased lipid content in abdominal Sertoli cells (Bergh, 1981 (Bergh, , 1983 (Bergh, 1983) . On the contrary, tubule lumen formation, which is initiated by Sertoli cell fluid secretion, occurs earlier in the abdominal than in the scrotal testes, and the weight of the abdominal testis is slightly increased at this age (Bergh, 1983; Bergh et al, 1987) . From 4 days later, degenerating germ cells are noted. The endoplasmic reticulum is dilated and the secretion of oestrogen, androgen binding protein and probably also inhibin are decreased (Bergh, 1983; . Moreover, as shown in this study the cholesteryl ester hydrolase activity is subnormal.
It appears that the earliest changes noted in abdominal testes could be an increased rather than decreased Sertoli cell function, raising the interesting possibility that the primary abnormality in abdominal testes could be some type of overactivity, which subsequently leads to degenerative changes. Our 
